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umm 1 1 

tifzm^mT>Ti-t^ tuts I C^y y°i:BifiaT^^x-^i:=^m^fi^tc^gfii-;i,MMt =^ 

m^m 2 ] 

^ x^25. ^ - ^ ryT'i-m^^mi'ir^^txTy-T i-mK ^ fm-t ^ x^i 

umm 3 ] 

#£fcm^^M<^m^:*i*t'i5v^T. m 1 (D^mfn^m^^xmrnoT yy-i-m^'Srmj^ir 

^ T.mRV'^ - mi± muiar > -r ^ ni^ ^ ^^t ^ ^ 1 r >- ^'-^m *f^j^-r ^ x@ 

7^^M^?^j^i-^xfi. «^<^tiriBi c^'yf^?(m'r^mm-r-<^mtmwL<^7yT 

^ mmRxfmn <d^% <d^- fj:< ti> —^(om ^ ^^ai- ^ x^. ^ 1^ ttr ia« 
ifc<DT>x^[pis&X(7)pjf^(7)fistcmmomtai cf-^^T^yS^^m^e^j^c^^i-;!, i^t^. ^ 
n\^fzm.%t(Dm^ ic^-y •:f^—mL.xiiLW:^^Lfz^k. % 1 (rym-i^mm^^mnm 

KmM.mzw^-i-^ J; ^ tc^ 2 o#m^'^?^^L/^@i&«=^fiig^^-r^x@. HirBa@i& 

«OBt)iai C^<;' ■/S:CFT>x^M±^;^2 co^^^sttH'I^^^iJ/i^r^^LT- 
^5i>ti5m«70^in] >^^v^^o fz 1 t^fM %fLfziQ,^v-rh. 7s^) v \- ■^m^ ^ 
fitzm^mryTi-t. miai c^y^tmmTyT^i-tin^mKmm-t^mm&t^ 
m^fzMi^mmKDmikyj'mii^isy^^x, mi (D^m^'tm^^xm^<o7yTi-m^^f^)^-t 
^hT.mRri^'- ^^u^i^^mmr y ■T-rm^^mf ^ ^ tx7 y Ti-^wtMrn-r ^nm 
i,L<it^-:^mu±'<'m^ffz^i<^^mm^-hmk(^TyTi-m^^mif^^txry 
T-^mm^Mm-t^jim. mm7yT-f-mm±<Dm^(oi^LW:i<'m 1 <DMi^mm^mmMm 

(D^^<D^prj:it^ —:}o<Dn * ^^ij -r ^ x^. ^d-js-r ^ tsmi-^ § mria^imco r > 
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m^-m. 5 ] 

^-^1- ^ xg. tfiia ic^v y°wr y t- i-MRi. Kmi^mm^^mnm t 

lSi*« 7 ] 

Bi*:a 1 ~ 6 \zwM<7ymf^m:m.<om^iim\^^^^x ^ m 1 2 <D^mm<^{^^^^ < ^ 
II (pvc) > 7 ^ V u~Y V 'J^y:^^i^y (abs) . .-Ku^^i^^T-v^iJ^ 

]y-Y (PET) . i^'V 3-;V'^14*°U J^^V>7"V7^ V- b (PETG) . ^V^^^ 
uyi-y^l^-y (PEN) . vmm (PC) > 2 fl®#5Ki; -r ;v ( 

0-PET) . ^ s. mmT!)^hMM-^fi^^t^mWit-t:hm'^mm<Dm:^ijmo 
immM 8 ] 

[tt*« 9 1 

m^m 1 ~ 8 K%m<Dni^mm'^m^ivm<'^is\^^x^ m i 2 (Dmyvmrni^mMM 

101 

imi^^ 1 1 1 
m^M 1 2 1 

^^ISmM^i'^'ffi]^^ v^^o fz 1 lacD^^ COM t^5f^^ $ tL7t I C 5^ ^y^" t . ;^ V h ^ 

fifz m^m ry^i-t. tu f a ic^yft mm ry-ri-t^ n^m ^^mm-t ^ ^mwi t ^ 
m^fzm,^mw:i'^n^uui^is^^x^ mmi c^yy°<DS'mmumif^^x\^^^^^(Dm 
^z^yjmmnMMMm ^f^^ l-c. mm ic^y y°^mm^ivmm^^mMmx^^^/u 
fmmo^m^m^<Dmmnifmm'\i^mMm<7)d ^o-^^oM-htc, ^ai&>K^ $ h 
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im^m 1 3 1 

mu iJ- h m:^1i^;^?r^^ L fz y^* =^ ffl T . $ -^J: ^ c: i: T-v&:S:±otfffB I C 

umM 14] 

if^il 1-10 RZfl 3 mB«(7)mT-^ffi<75^^^-Stri3V^T. feMiiffrlB I 
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[0 0 0 1 ] 
[0 0 0 2] 

RFID (Radio Frequency Identification) 

nr^^fflv^;i,m«^<^RF I D^^li, I C^^y ■7°^r^it^T>xt-^^X.!';#^t/i«^t:' 
[0 0 0 3] 

flutB-7-i'i>nv^^jlv^;|,mv^;^^«RF I D^J^ii'-'t LTti. ^!lx.ii\ a JA^'f'^ 

F;f^i*^^tt^l'^-<-9-;^7^^^nvttlCj;o-C^^$tL/iTCP (Tape Carrie 
r Package) M-f 1/ ^ > ^ffiv^/i sfe O:*^^ ^ tLTiS , TC PM^ ^l^y }^ <D 

±K^X<Dm^Um:bm}^^f^fzl C^yy°^ imir<^m^-r^T AB (Tape Au 
tomated Bonding) H'mmm ^ i^X ^ (#^#lf 1 #R?.) o Ji^T. 

— iga^j>&TABx-&=^ffiv^/cRF I D ^ ^(DmiMJim^^^^xm 5 i m\^^rum-t ^ o 

mstc^v^r. t-r. (a) ^z^-rxoi^. 0 4^m^'m^z^^^flfzWl— 

Ttf^tc^ ^4 iyy^^y H 1 0ij^hM^^RM^2 OKX^xm.Mir^o (b) 
^■tidt^. |wi-®±t::^-r(owmM>&^'M^tLfci Cf-y 1 ocD^^^yyi 0 4 
rtMl^'^^ J: ^ l'*S®;*>^T--v 3 > 3 0 i'#t-o ^ifctc. (c) izyj^ir X o 

0 A -^^TM^^^^ X d tc^^n^^7.x-'> 3 3 0 =fr±TR^$-^^o WlBIl^® 
±tc^-rcD^H-Sm^l^^^f^J^^tL7t I C^y y 1 1 0 ^ 5 K^#coiMfl«r 

TVT^^'-IIIi^SnXLTf^mL/cTVT^^^S 0 0 cojff^<7)fi*t::'fS:«'^*^ L/cm, 
4 0^m^^Xl]nmJ±m\^. iafe1-^o T>x-:MlIg&5 O l±C0^^^*>■^fc^^i-^^l5 

X^^o^AK. (d) ic^-f-J; ^ i'. Ill— MXt'^T0^1-f|5m«^^'f^J^$^^/i I C^-;' 

1 1 0 tTyf-i-mK5 0 0 <7)^pf:^iL®^t:t4fii-ii6 o o izx-oxm±-t^. mm^w^t 
'B.mm<^Miti)mT Lfz'^WM^ yi^y ht m^f^^^ r f i d ^ ^(D^mf^x^^ho- ^ 

[0 0 0 4] 

^(Dmo^ yvv h«^t LX(±. #iJx.«\ tt^^ttB3Lm#pJfc7)#:^*ic i 19. I C 
^ ■/<7):{i-g|5m*^^In]^^v^'^o fz 1 a<^#^ OMt' 1 -fi-f tt/i I C ^ y ■^J-:fev^ 

. ^~-j%^iff^%^fLX\^^^ (#fF^mi#M) o J: 19 . Xia 

2 M^^I-fPMiM^^' I C ^ •7''OIn]:;e)^V^'g-o fz 1 <7)Ml- 1 ffl-f "ti^ff^^ § tt/vl I C 5^ 

• TyTi'm^i}^m^^fix\^^:h ($M^w^M2mm) o mu^ u > ^^-r^ ^^^-r 

^:Lt i!}^x § ^ o 
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[0 0 0 5] 

1] #W 2002-269520 -^<Zr*|l 

) J . 0^£B Ptt. 1 9 9 3^ 
[fmVfXM. 21ISSCC Digest of Technical Pape 
rs, pp. 398-399, 200 3^ 

[0 0 0 6] 

R F I D m^^fz$mM^Mi^ni^y ^x-i^^(Dm^a<DnRV'm^a^m^m^ 

R F I D ^ ^(D-XMib^'=>'^'M^j:^M:^^^^^ t^j^^ho 

^^WMt:^'} y y^m^&<\tLn^^'f^-Z^^*^^^o ^<Dfz^. «{±[1I5 iCTKLfc 

&.TKmmirh^tm¥'^^zmM%-c$)<o. ±i^mmz^if^i^^^j:mmt:^j:'^x\^^fzo 

it^-itA.fm^izx-Dx^iT^fzif)K. mmmtLxmm'mzmti. ^mx:$>^>t°v ^ 
ix h (^^m/ssgii t ^ ^ -c ^ o 

^mW. h O^ftflK'feM^-iir ti-£:^i^(D(D. TAB X&=^ffl v^/it^fe^a 0 <D^M1j 

[0 0 0 7] 

SP*). :^^mii&^TC0M^X^^o 

( 1 ) ^l^fl^mS^^^fnJ^^^v^^o fz 1 a<D^-5r omtc?i^^$ tL/i I C y 7' t > U y h 

^m^fzm.^mw:<^uMiv'}^Kis^>x^ mnLfzmwc<^nm ic^y y°(Dn%'pts: < t 

WL^fLfzm^\try7-±t. ttriBi c^y y°hwmTy7-'rt^m%m\zm^^^^^^K 

^■r^:LWRXf^-::^^M±-\zm%^TyT'tm'^^W.n^^'^xryTi-^^-^l^^'t^ 
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^-r ^ nmRV^ - ^ tu IS7 :^ 7^ ^ ^ IS It ^ - t -c- T T- * Ml- ^ 

T > X ^ x^i. lllioiuis I c ^ -^^ y ^ Mi-^ i t{ria«m<7) t 

. ft^j L ^c^^o ttrlB I c y ■/'^-ffi t r -fifi^^^ Lf^m^ m i oM:^«'l»^^iJiS 

o 

[0 0 0 8] 

^ $ fifzm^m ryy-i-t^ tfriB I c 5^ :y tfriB ryri-h^m^m \z^mt ^ 

xfi^) L< ii^- :^mu±i<zmi'ffzm 1 <D±mm-hmwcoT y T-tm^'tmif & ^ tx 

nwMm(od^<^d^^^^ < ti,—iv<Dm^^n-t^i:m. njB-t^mM-t^^mm^K^<^ 
Ty7-i-m^±owr&oum^^^mk<omm I c^y y'iimm'd^^mmir^ x^iz, mi<D 

^-r^xfs. iKm^Lfzmm(DMmi c^yy°RxfTyf-i-m^±(^pjT^oi^LmKm2(D 
mivmm-mmmMm'S:ffmiri>T.m. iKm^htzmmommi c^yy'RrfryTi-mm 

x@. mm&^u^> mm<Dmmi c^y:^RzfTyy'i-&m±i^~mi'Xi3ms.mir^ 

^^fhtzm^mryy-i-h^ wmi c^yyhmtTy7-i-h-^m.%m\tzmm-f^^^u 
h-^mk.fz'm=f-^&m.(Dmi^-^mz^\^^x. T>T--^&^<75i|'i:^iRii'fltrfBi c^vf^^^^ 

M-^-^i-^xe. *iit«^miB I c f- y°wr y v-i-mKi-^'mi^mn.'^^mMm ^ 
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[0 0 0 9] 

(6) mm (1) ~ (5) <^M;^^tw:j3v>T. mii^W2(D^mm(7)'j^--^j:< tii-:^ 

(7) mm (1) - (5) ^ 1 2 <7)#Mlgo/l'^;& < t ^J)-;^ 

75^^^«W;6-'b^^^-;^s#tc^#$;?xTi3i9. mmmmmii. i^e-^^w (p 

VC) ^ Ti5' U h (ABS) ^ Ji'^^ V>x V7iS^ Ix- > 

(PET) . W ^-Jl'm^^'V J^^l^yf-lyy ^ V (PETG) ^ ^° ^) j:^^ u y i- 
y^l^^Y (PEN) , yi^'] iJ-7i-^^^- vmSi (PC) , 2 U -i-X (0-P 

(8) HtrIB (1) ~ (5) (DU^-nm^^^-^X, miWm2(D±m^(D{}^^j:< t^-^ 

(9) mm (1) - (5) (Du^i^m^i^^^x . miwm2<Dmum'm\^mmnm<Di)w 

(10) irl5 (1) ~ (5) (Drnw^m'^^^x, ^m.(ommiCi^y^^ryTi-msL 

^ ^jx/c^^-ft T ^ -r ^ i: . ttriB ic^yft mmr y^i-t^ mkm i>zm'^-t ^ mm 

mt^m^fzm^mmKi3if^muK^\^^x^ ttiBi c^yy°(D^mmum^^x^^^^ 
^ COM Kmijmm-\^mmMm ^fmvx. mmi c^yy°t: mmmumm^mmnm x^ 

mm^fifzm^mryTi-t. mmi c^y-ftmmryTi-t^m^^iz^mir^hmm 

mt^mx.fzmT-mwi^isif:hm^Ki3\^^x. mmi c^'yy<D^mmm^^if^^x\^^^^ 
^ (DmKm-i5mm.^^mmMm^fmLx^ iuib ic^y y°^m%'^^-)jmm'[i^mMmx^k 
^^A.fmm<^^mi^m^<Dm%'^mi3mm'i^mmMm(D^ %(D-i3<Dm±\^. m.mm^ $ 

(13) BulB (1) ~ (5) (DM^-^m^^ii^^X. m^COBuIBI Cf-^7^°^^)S-r^jt« 

•t^^m%m.Wi(DryTirm^±.<Dm'^(DitLm.\^um.-^^h^ tm'cmmi^i^ fim^o 
Btr IB ic^yy'^ mm -r ^ mm r zrmm (ov-ho^j^-^^^i ti>-':^(Dm'tmmLx^ m^^o 
mmi Q,^v:r-^-^\^xm^\-^^^'^ifi^ mmi ■:r-jfWi^^-^'^(om%-^mMii^ 

(14) iirBB (1) - (5) (DM^-j^m^^^^^x . m.mutmmic^y-/^xfryT^-f- 

[0 0 10] 

x^^o ^vMmmiiw^^^^-o fz 1 m.<D^^ ^titzic^y y^^'mmmm l 

h t^x i . t fc. uM-^^mmm^-^n^ i h i)^x- i ^ o ^ w h 1 ^ <d^m v 
mm^ immxiiifpi^-XTKmmi-^^tij^x^^^itMrfK^umm'i^^mMm^^f^' 
Lxmmi c^y y'tr^T^i- vmrnK ^mmir^fzubK-^-:^ mm xfryT-r 
m^(DMmz'^m'^£m^'^i^m-t^^tifix%^^ti)^h. ^m^<D^yvy Y-^m^-r 

•2) i i: /J^^tr § o 
[0011] 

mr. ^mmmmm^^^^^^xmrn^m^^xmim^mm^ ^ o 
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[00121 

tt)iB«^^«ii. :^mM(DmMij'^^m^^fzRF iB^^ ^^m^ y^y-y hX'i)^o mi ( 

a) {iRF I D^iJ^ffi-f > V:y h ^iM/J^ib^/cMliltr^^o tfz. 01 (b) (±111 
(a) <DA—A 'f|5<7)S)fM«£B&l2It?^^o IH 1 '^fflV^T. ttflH^' > ^ > <^«5t=£:ffl#t; 

IC^y-:^! 00 (i^ 1 <^^S|5W1 0 2 ^->?>^#2 0 2 25.t/T >'7-'^IIIS& 

4 0 0 ii'ir*$a^Smfi^4 0 i ^^Lx^m^nx^^^^o iwj»^c. ^-;^^#3 o 2 

3 0 1 $ ®M 3 0 0 h mm 1 c^yy'i 0 o<Dm2 (D^mmm i 

0 3i!}^m2(Dmmm3Ki3\^^x. ttz. mm^s o o tTyTi-mm2 o oi)^m3<7)i^m 
U4K^^^x^ mijmm'i^mmMm 4 o o K^:^^fi^mmML^4 o i ^^Lx^^mm 

^fix\^>^o ttrisi c^yy'(Dm2(Dnum o 3 co^ 2 cT^^lttlS 3 tTyTi-^U± 
So i-J&^b^Js ttrlBI C ^ -/O^ 1 <^^f|5m« 1 0 2 h^2<^^S|5mffil 0 3{±^ ^1 

<^^icSi5 2. T>'x^iiij^2 0 1 . m3(Dm^^4. m^U'7)^m^ 3 0 1 Rzfm 2 (T^m 
mu3^^Lxmm'i}K^m^i^^o ttz. T>-r-^s«2 o o tmmu3 o o<^2gpt{± 

"fe— ;^<^^!j^K^!]t-sxe. mMhfzm^<7)mmi c^^y-z^^m^mizwM-t^x^Km 
2 w^sfg=^5i^^L7'^*iMt^i^ 1 (Dmyjmm^^mmMm^^Lx--mLxiEm&L. i 

flfria I c -f- ^7 ■7°^^^m^fi^j ^'^f M-t s <£ d > mm ic^y ^ m.mm'tum^'^-t ^ x 

[0013] 

1 a(7)#^(7)Mt-^^§tLfc I C^-y Ts^) V }-ifi1!^m.^f^fzm.^{nryT-fh. ttr 
IB I C f - i: ttriB T > 7^ ^ t m^Kl ^ t =I:'SS x. m^^M O^iS:^?* 
tcisv^r. ^ 1 (D^m%^%^^xm^(Dryy-^m^'^iim'f^^M.W^~'^^M±.\^ 
luiB T >- T- ^ 01^ ^ IStt s ^ t -e T >- ^ '^^'K ^f^^l- s xfM L < {i^ - ^ 

111 O^SIS /i- mi5:<^ T X =^ ^It S - t T > 7^ -d-W^ ^ mmir S 

f^—^Lxiiw^^i^fz^k. mi<Dn:)omm±mmMm^^LxiKm^'t^j:n. urn 

^VfznWc(Dmmi C^yy'RX^^ryT-}-m^±<^m^<DUW:i^n%^K^mir:hl^K 
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1 a<^#^ <Dm t^^^J^ $ ^Lfc I C ^ -^^ 7° ^ . y V -^mj^ $ ^X7t3ll^4t T > X ^ . m 
tt II 1 <^^^fS ^3 ^«i^C(75 r X ^ llli^ ^ IS ^ - ^: "I? T > 7^ ^ ff^^-r ^ X^. 

miBT >7--^iii^±<7)FjffeO'fimtr^ 1 com:^2im'i««M=&f^^i-^xfi. fiifc<7)tfr 
«cDpfB I c ^ 7°;e»^^ii^atJt^^i9i-r^ j; d ^1 (omijmn.\^^mnm±-\^m:m l 

-f^i.^ Km 2 <^^^f6*f^j3S:b/i@M^f3z:*^-it-r^XfI. lufBffiM^. mmomf 
tai C5^•;'•/:S:(^^T>x■:^M±^c-fi|LT»J±«i-^X^. 'Ir^I'^^ < ti>:^ir^^<D 

[0 0 14] 

■cab -So 

m^i^^j:^^-^mtK^w^fLx\^^Zo mm^WMmii. mt^-^^mm (pvo . 
T ^ V V i^^y ^^\yy (abs) . .-^"v j^^v>t- V7ir v- b (pet 

) , ^^ij J^f-V^T-V^iJ' V- h (PETG) . ^"f-vy-ty ^ 

h (PEN) . hmm (PC) . 2ttM#*°V^J^7";V (0-PET) . 

^m%'km'^^xmML(oryv^i-w^^'BM.\^xi)-h^-7smi±.\^^^^^ ^hxryy-i- 
(oryTi-m^'^'^i^-t^^txry'ri-^^^f^j^-^^li'^k'h^h^o 

ttriam ~^3 cofatiisv^T. tuiai C^^^y 7°oS^iJ^-Si: trti. Mxff. ^mWL^ 
AoM^^^fi^t'^-To 1114 iiisv^T. (a) ti^-f-J: 9 V^*6 0 lc*5V^T. 6 1 

. 6 3 \t%^^°yy'xh:ho 'tt^(Dmmht ^ KM^m.'^\^'if^ ^tx\ -mmuKUt 
fz-mm ic^v -fif^ h^j:^ mwjxmm-r ^ ^ t =sr m±x § . t tzmW' ^mm ic^y 

■:fmxt<:>fzm'^m-^j:i c^yyi^.^-r^^ti>^Mi<^x-^:h. mmm c^^y'o^ 

*±tc«L/^«^, (c) mt^^uw}"^^. mt'^ic^y^-timnKSiy.-tofzm^^ 

-ifz^ 'ffi<7)ttrfai c^>>'7'coK^j:^-Sh LT{±. m^n. ^y -ftiyry-^^^yy'm 

^om^. &sT(DX^izhxmMir^^ti}^x^:ho 
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n^^ i^ijTo, —mLxijms:m-t^^t-d^xb^mB^'tim)itLxmu^'^mr 

sm'S^ip^j^ ^mmLx. mm i c^y •f^mm^ifMm'\±mMMmx^ib^^&A.f£ 
^ji)tm(D^^j^m=¥'^m^^xt ^ <. :i<Dm^x^^mmfiZ.4yuy h^u^i-^^t-^^x 

o '2) o 

i (Dm^. milB^ 1 2 <^^:;^#mW«J)l(7)l¥^(Z)^ft*i^^'fc < i^mt^ I C 
ifriB^ 1 ofUi^joV^T. ttrlBI C^yy°(Dm$mMi)H-^^^X^^>i>^^<Dm\^^-1i 

mm±mmnm^r^^^x^ ttriB i c ^ y •f-^-mmm-^mn.^^mnmx^i^^^^A.fz 

^ ^ ttrlB^ 2 co^mII o t j:- ^ > ^r^omm ^ir^h 'j^-m-ii^^^^^ zt-^^hi: 
nM^'>^j:<xm^. ^ ^ VWm'S:mM't&^t:d^x^^ j&a^hjhir^^t-^^x^^j^.x 

]^i^mMm^^Lx-mLxi]nmj±Mir^j:^o^k. MmLx\^^^T>f-i-m^'^ im-f 

itrlB^l -us <^f!lici3V^T. tulB^XS^^-C. :^mM(Dm=^^mx^:h4 >Uy h 

h^m^t^itTS^ mm^umhxzyB- h^^mc.^.xmtL^^o 

fhfz^M^^nmir^^t^^X^?>o ^m^^\^±ir ^ ^ tX4 y ly y h immfz^<D^ 
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g&±(oM:^v y }• (Dm%m^^iiW:^^i}^^^x$) ^ . m^^^^m^m^^xmnir^bmm 

ry7-i-mm(7)^m%mmmit. mivmn^^^MMm^^Lx^rd . mummi^mmm 
Kx^mmt^ «^»-e^;g,tfriBi c^y y''<D^^(Dmi<^'m}iZ^itfz^^mnm^m%^ 
miomm't^mmnm t^-a-* $ tL^s«#i^^ t ommiz x^xnhfiz>i>(Dx^y) ^ r > -r 
i-m^±<7)mM^'o^:^^7fmx$,^^t. -a-o. ^M^g'^^Mi-^fci6tc2 o ccm^ 

xw^i-^i^^^^^tryr-'f-mm.fD^-T.mih \^xmm±(D^^^^°') ^ ^ v^i^m-t^h 

#1 ^ ( ± /v /f (7) i6 o 14 i)'^W. \y>ii<D(D^M-^j:T)^^^'y^^Ty7^i-m^<^U^^l^i^^ 

=.^M.(Dryf-i'm^'^f^)^i^xn'^f^^TyTi-mRii. ^^^rf i d^j^^^'^^ >v 

fria^ 1 ofjjcisv^T. ^ 1 (D^yjm'M'ii^MMmit^^^i'^m^f^mL'Xi^ iv^L. 
tiriB I c ^ -/(om 2 (D^mmmn K'sfmLxi, x v^o ttz. m2 (D^i^mm'\±^MMm 

li^isbTyTi-mK±Kf^^^LXi, iv^L. tuISI C t'O^ 1 O^^^i-friSS 1 0 2Mlw 

mm^2<DmKi$\.>x. mi(Dm-:)vmmnmmMmit'fisbTy^i'mm±KfmLxi, 

J: v> L. tuffi IC^y y°<Dm 1 <7)^1-f|5l|;fe 1 0 2 ffl \z'^m\^X ^> J: v^o t /c. ^2 O^:^ 
«'l«*^JJiii^J6^IWt^ML-C'J> iv^L. I C^yy°'^nTyTi-m^±-\^¥^^ 
LT ^) J; V'^o 

yv-i-t^MM^'o ^'wm-r ^ m.mm h^m^fz ^«<7) © jt:^^ is v> -c. ^5^0 l 

m<7)tf)IBI C^>y 7°<7)9 *>iJ'^>fe < h ^) 1«0 I C^-7-7°i:^>j-JSi-^t^«1--<§T>T--:MiI 

^mm.mz.niL'f^^h'h^x^^o 
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h ^±M:^^P>^fcMI2|-e*;g.o -^/c. HI (b) (±1111 (a) OA-A 'f|5<7)®fM 

HI 1 tc:fev^-r. (b) \Q.^y'f\QQ(o^is^\^^ofz\^(n)^^(r>M 
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0 0 tt^ 1 CD^fUmSl 0 2 tCioT. ^-X^/N-2 0 2RrfT>Ti-m^2 0 1 

^tL^ T yy^i-mu2 0 o^mi (ommu 2 t^jsv^r, m^mmfi.mMMm 400 t3#:t 
$tL^M*a^4 0 1 ^^Lxmm^fir\^^^o mm^. ^-^mus 0 2s.t/#Mfe3 

0 1 x-mjfsc ^ fi^ m^^u 3oo<hicf-->7°ioo (Dm 2 i^m^ 1 0 3 ^6^^^ 2 com^ 

umul 0 2 tm2 (D^mm.Mi o 3 it. mi<Dm^U2. T>r-i-m^2 01. m3<D 
®»4. m^u<D±mm3 0 iRm2(D^m^^3 ^^Lxm^m^-WM^f^^o ttz 
. T>-ri'mm2 0 0 fcHMs 0 0 (D^wM. mi5mm^^MMm<o-7 v v^:^mm4 
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(a) Kyy^-t M^b 0 iJimCD-^'') :^^Vy'TVy ^ V- ymi2 0 2 K 

Wi-^m^^x. ry7^i-m^2 0 i^mu\^xw^^-t^o ^--e. ryTi-m^imm^ <d 

T y-ri'<DifS^ 2 . 5 mm. V Mi ^ 0 . 5 mm. T y Ti-M^fD^j^l^ y "f-^ 3 m 

#0. 4mm-C'J¥$0. 1 5 mmc^ I C 1 0 0 '^^^ 1 0 0 0 0 jiM L. 

7^^^3 mmt°y ^■t:-4 0®. It {UMy 4 y (Dm'n:)f\^) 2 mm tf y -^^-e 5 0 M^T^^Wt 2 
0 0 0tl:^5^J^Lfcv^^*!iliL/io ^^^m 1 0 0 0 0 'gl<7)ffia I C-5^>7 y«rv^:irJit-'0^ 

^(Dm. ^mm(DmmizM&m.B\-t^fzib(D:K^:fmx^^. mM<Dmw!i 1 1 i> km^^r 
± L. $ tc[H]gi5tcmie ic^y y'm'^t -o tzm-^Wi^x^Mt^ i c f- y y°^w.^\^fz^ 

<d iJLVs\(OTy\^^=--^ ^^'^^^^\\^xih^%^fzmMm.3 o ocoT;v^-'>A|g®±tr. 

ipi/5^U 1 0mm(7)^;^#m'r±3t«-7^ 4 0 0 (AC- 2 0 5 2 P-4 5 (BM^X 

^JJl*?^^L/co ^(o±.\z^ m%^ic^yzr-^%^w^\\^fz-f^. y^^^±TRKL. * 

ib<D—y5<Dm^TKLx -mxmm L f^m^ T-sea l tz o 

<D^mmmm±K. mm^'^omfmiomm.'^^mmy ^ ;vA4oo=sr8o°c-e75:t>-hL 

^^3. (e) Iz^irXdK. mmi C^yy'n^&BU'k 2mm^SXTy7-i-mU<Di?^ 

T i- m^±<om^<DiiLW: t ^iiW^tir ^:itX. iulB IC^y -fit i fe^^<?) I C ^ y 
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-ei^o tfz^ ccD*^9t mwMmmm. ^^m^^^m^^ Km^mmf^^mMm± h 

m^-J K^PtTL^ EE:tJ3MP \ 8 Ot:^ MBtFBll 5#0^#T'. miB I Cf- 

■7 ^ ffii&m^ T > T- ^S^Koipi:^-!^ ^r^^ff T > x hiij&ct) i ^ij^tc^t l -cp;f^of3: 
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m^m^^x. Tyy^i-m^2 0 nmMLXfmir^o ^^x\ ryT^i-m^imM^ <d 

r y 7- i- (D^^^ 2 . 5mm. ;^ U MfS 0 . 5 mm. T > ^ ^IIIS&<^^^ tf =S- 3 m 

^ic, (b) tc^-t i ^ i::. T>T->^|lIil&JiO^SO{iz:-glC, iIil2mmC>^:;^«m'I± 
^ )VA 4 0 0 (AC - 2 0 5 2 P - 4 5 (HjLitJ^XS (*) ) =Sr 8 0*Ct?7 

m^O. AmmXW-^Q. 1 5 mm<7) I C >7 1 0 0 =^ltJ 1 0 0 0 0 liliiW L. ^S^R 

) /6^^3 mmtf-7f^-e4 Oil. ffi (Mat 9 ^ X^il^f ifl 2 mm^ -J ^X b 0 m(Dm\ 
2 0 0 Oli5F^J3KLfcv^J,*m«b/Co -^t^llJl 0 0 0 OjiOltrlBI C f- 7 V^AXt^tt 

^(Dm. mi<^m-mmtmmK. ^m^(DmM\iZM^m\-t^fz^<D'K^wnxis^. 
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if^(D^yjmMi^^My ^ ^^^'t 8 ox:xy^:^- > l. -^^-^u-^ y ^ )Vj^^m-A^Lxm 
mmot;!/ 5 ^ yj^mmm ^ mriB i c ^ \^x&m^ijm 

K^^l^TL. ffiilSMP a. r^;* 1 8 0 'C. inWf^ 1 5#<^^#T'. $S*&^ T > x 

^MolIIs:^fpI^'3&^ff■i^rwBI c^>7 y:s.a'^T>x-^iiii^c75 1 M^9'i;>:^ Lt:B'f^<7){iatc 

^(D4 9m^iZ'O^^Xi>mU<7)0L.n^y^XTyTi-m^1iZj]mS.MLfZo KM^y Kt^ti 

. ic^yytryy- 'rmmRmmm<Dmm t . m^uwr y t i-mu<Dmm-^mm 

izx^:h XvK. HiflBI C^y:f<Dm^^<D^M^m^<D^W:K^^l^x^^o 

>x^z^ y°u:^wm^^m^^x im<Dm)iir<^i<zwmh. miR'0'^m2iz^-r^^(D4 y 

^y vmm^nfzo 

^m-^^^yi^y > im^fz^ o. o 3#. muM^U'^TyTi-&Uizm^-t^(OKmL 
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